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1 .O INTRODUCTION 

This Charactenzabon Package is designed to descnbe the necessary surveys and sampling for Reconnaissance Level 
Charactenzabon (RLC) and Pre-Demolibon Survey (PDS) in preparation for release of the RFETS Building 11 1 (Blll) 
Cluster Facilltres 61 11 and the Guard Post (61 116) The RLC will confirm the typing of the facilittes presented in the 
Decomm/ssronmg Program Plan (Type 1) The PDS requirements will be met to enable unrestncted release of building 
matenals The charactenzat~on approach is based upon the Reconnarssance Level Charactenzafion Plan (RLCP), 
contained in the Deconfamnafm and Decomm/ss!on~ng Characfenzafron Protocol (DDCP, MAN-077-DDCP), and the 
Pre-Demoldm Survey Plan (PDSP, MAN-l27-PDSP), including the Data Quality Objecttves (DQOs) presented in both 
documents The DQOs used to implement this approach are presented below The DQO process was used to evaluate 
existtng infoimabon and data and to determine addittonal charactenzation requirements needed to define building 
hazards (I e , radnlogical, chemical and phystcal) per Attachment 9 of the Rocky Flats Cleanup Agreement (RFCA) and 
to ini6ally identtfy antcipated waste streams All quallty assurance requirements presented in the DDCP will be followed 

Historical site assessments, revlews of previously obtained survey data (radiological and non-radiological), engineenng 
drawng revtews, intervtews wth former 61 11 occupants, and site walk-downs were performed This research and 
informatton has been used to destgn the pre-demolitton survey requirements including number of samples, survey areas 
(and corresponding sunrey untts), and other charactenzabon requirements listed in this package From the review of this 
informatton data gaps have been tdenMied Extsbng data on radiological and non-radiological hazards associated with 
Blll are insufficrent to address the applicable DQO decislon rules In general, existing radiological survey data are 
dated, are limited in terms of areas covered and type of contaminabon measured, and are not easily retnevable 
Likewise, there are limtted data on non-radnlogical hazards, including histoncal releases associated with photographc 
processes, asbestoscontaining matenals, and PCBs contained within fluorescent light fixtures and the hydraulic oil used 
in the elevator Irft system 

The size and number of survey units used for Building 11 1 was conservattvely based on existmg site requirements, 
including, a rewew of histoncal informabon, discusslon wtth long bme employees, and existtng documentation of previous 
sampleslsuweys taken in the budding The informabon obtained dunng the charactenzabon of Building 11 1 will be 
comkned wtth other surveys done on ate (such as Building 123 final surveys) to determine the level of charactenzabon 
required for other similar type buildings For example, in the future, the extenor of a Type 1 building may be considered 
as nowmpacted This determinabon would be based on building locabon in relabon to other surveyed buildings and 
potenbal plume paths, the pnor use of the building, potenbal sources of contaminant deposition on the building extenor, 
and engineenng judgement. As prescnbed in the Pmhnolition Survey Plan, significant deviattons from the 
requirements Hnll be dtscussed Mth the LRA 

Based upon hstoncal and process knowledge, the radiological contaminants of concern for the purposes of surveys and 
sampling wem determined to be uranium, plutonium, and amenclum Radiological surveys for fixed and removable 
contaminabon wll be conducted on interior and extenor walk, floors, ceilings and roofs, as directed by the Multt-Agency 
Radiatmn Survey and Stte Investgabon Manual (MARSIM) Survey unRs in the 61 11 Cluster wdl be divided into two 
class&abns All tntenor areas 6 feet and below, the extenor walls, and the roof will inittally be charactenzed as 
Impacted Class 3 (Type 1) unlts All intenor surface areas above 6 feet will be charactenzed as Non-Impacted As 
directed in the MARSSIM and the PDSP, Impacted Class 3 survey units require a stattstically determined number of 
randomly-generated survey polnts However, for the purpose of the charactenzabon the non-impacted areas will be 
included m the randomgenerated surveys Class 3 survey units are defined as areas that are not expected to contain 
any residual or elevated (I e greater than DCGLW) rad&vfty Addittonally, a 10% surface scan will be performed of the 
Impacted Class 3 areas and wll be based towards areas of highest potential for contaminabon will be performed 

3 



t c 

Id Building 1 1  1 Cluster 

, 
Reconnaissance Level Charactenzahon Package 

September 2000 

Rev 1 

Page 4 of 20 

All efforts will be made to have as much matenal as possible removed from the facility pnor to pre-demolitton survey 
actiwttes Any structural matenals remaining in the building for survey and demolition (I e , piping, suspended ceiling 
braces, electncal breaker boxes, etc ) wll have the same potential for contamination as any surfaces that are surveyed 
andlor scanned Again, Class 3 implies that contamination is not expected to have residual radioactivity, so these 
structural ltemdmatenals have no greater probability for contamination than other structural surfaces, and may remain in 
place for 
pre-demolitton survey Radiological measurements and samples (if necessary) will be collected per the RFETS 
Radiological Safety Practices 16 00 Senes as applicable 

Non-Radioloqical Charactenzation 

The nonradlological contaminants of concern for the purposes of sampling were determined to be PCBs, asbestos- 
containing matenals, and toxc 'heavy" metals associated with silver beanng photographic fixer solution Asbestos 
sampling and analyses will be performed per PRO-563-ACPR, Asbestos Characfenzafion Procedure Core and liquid 
sampling for PCBs and TCLP metals wdl be performed in accordance with PRO-487-MPCR Metals and P CB 
Chamcfenzatm Procedure and PRO-488-BLCR Bulk Solds and hquids Charadenzafion Procedure 

The charactemtun requirements for the I31 11 Cluster are summanzed in Table 1-1 
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For all requtred surveys and sampling, histoncal and RLC data will be either provided as attachments to the 
!vel Charactenzation Report (RLCR) or maintained in the project file Reconnaissance 

Contaminant 

Radiological 
contaminants 
(Pu, U, and Am) 

RCRA 
constituents 
(I e , metals, 
volable 
organtcs) 

Berylhum 

Sample1 
Survey Amount 

& Type 
A total of 390 
surface advity 
measurements ( 
13 survey unlts 
Hnth 15 removable 
and 15 total 
act~vlty per survey 
unit) plus biased 
scans in Impacted 
Class 3 areas 

A total of 8 TCLP 
metalsamples 4 
concrete cores (3 
and 1 duplcate) of 
Room #7 photo 
pmsslng area & 
sanitary drain, 1 
sedt- parking lot 
manhole, 1 sedt- 
mech room/ 
confined space, 1 
sedt - grate by I& 
1 sedt-mech 
mom green tub 

A total of 3 TCLP 
volatde samples 
1 sedt- parking lot 
manhole, 1 sedt- 
mech room/ 
confined space, 1 
sedt - grate by Mt 

10 SWpeS Wll be 
taken at exwentry 
points and air 
intake areas 

Comments 

Surface acbvlty measurements will include fixed and removable contaminahon 
suiveys for alpha Biased scans will be performed on floors and external surfaces 
in seams, cracks, corners, and other locatrons where contamination is expected 
to accumulate At a minimum, 10% of the total area will be scanned in Impacted 
Class 3 areas Note Two (2) QC measurements (TSA only) will be required for 
each survey unb ( 26 QC measurements total) 

There have been histoncal releases of photographic fixer solution, containing 
silver and other metals, in the B1 11 basement Documentahon indicates that the 
spills were cleaned up, however, cleanup venficatron data could not be 
specfically Idenbfied, and there is a potenbal for heavy metal concentratrons in 
the concrete that may exceed the RCRA maximum concentrations for toxicity 
character& According to histoncal and process knowledge, no other RCRA- 
regulated chemmk were used or stored in B111 and B1 1 1 B (D&D Facildy 
charactemafton lnferview Checklist and Faddy Checklist) however, due to the 
age of the fac~llty, sampling for chemical contaminants is necessary and will be 
conducted to venfy that cleanup was adequate, including potentially impacted 
drains, and that no other constltuents are present 

There is no record or indication of beryllium operatrons or storage being 
conducted in B1 11 and B1 1 1 B (D&D Facildy Charactenzafion lnfenliew Checklist 
and FmMy ched<lrst, and the CBDP P List of Known Beryllium Areas) Samples 
w11l be taken however to confirm the histoncal knowledge that B1 1 1 is not 
impacted by beryllium 

J 
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Lead (Pb) in 
paint 

Pol y-chlonnated 
biphenyls 
(PCBs) 

Table 1-1: SUMMARY OF 
CHARACTERIZATION REQUIREMENTS 

(Continued) 

None required 

Inspecton of 
fluorescent light 
fixtures for PCB 
ballasts 

A total of 4 PCB 
core samples (3 
and 1 dupllcate) 
from the concrete 
secondary 
containment of 
Transformer 11 1- 
1 

A total of 1 
sample from the 
hydraulic m m i r  

1 waterfrom 
parklng lot 
manhole 

4 sediments, 2- 
Parking 
manhole, 1 -mech 
room confined 
space, I -grate 
by hydraullc Irff 

Pant and other 
Bulk Products 
None required 
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Environmental Waste Compliance Guidance #27, Lead-based Paint (LBP) and 
Lead-based Paint Debns Disposal, states that LBP debns generated outside of 
currently idenbfied high contamination areas shall be managed as non-hazardous 
(solid) wastes, and addibonal analysis for charactenstics of hazardous waste 
denved from LBP is not a requirement for disposal Therefore] analysis of the 
lead content of paint on the two facilities is unnecessary and will not be 
Conducted 

Some fluorescent light fixtures are likely to contain PCB-containing ballasts PCB- 
containing ballasts in B111 will need to be identified and segregated as a 
separate waste stream 

Then? is no need to sample the Transformer 11 1-1 dielectnc oil in the basement 
of 61 11 PCB oils were flushed from the transformer in 1986 (Plant Power 
Equipment Records, PMO #370-009) In 1991, the total PCB concentration in the 
transformer oil was only 5 5 ppm, and PCBs on swipe samples (1 3) from the 
extenor of the transformer were not detectable The concrete pad under the 
transformer and secondary containment was covered with pea gravel at one time 
(since removed) and the pad IS believed to have been exposed to undetermined 
amounts of PCB dtelectnc oil 

Building personnel and other sources of informahon suggest that the hydraulic 
fluld used in the elevator lift system located on the East side of B111 may contain 
PCBs and therefoie will require charactenzatron sampling for proper disposibon 
This IS a homogenous liquid and does not require duplicate sampling 

Stagnant water from building footing drain 

Sediment samples in drainways potenbally impacted by Building 1 11 

Envtronmental Waste Compliance Guidance #25, Management of Polychlonnafed 
Srpbenyk (PCBs) ~t) Paint and Other Bulk frodud Waste Dunng facildy 
D/sposhn, states that applied dned paints, varnishes, waxes, or other similar 
coatings or sealants are acceptable for disposal (with notification) in a non- 
hazardous sold waste landfill as PCB Bulk Product Waste under 40 CFR 761 3 
and 40 CFR 761 62 paragraph (b), and therefore] need not be sampled as long 
as restnctvons outlined in 40 CFR 761 62 regarding their disposal are met 
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(Continued) 

Inspecbn for 
fnable and non- 
fnable asbestos 

Appmumatety 6 
samples from 
suspect asbestos- 
containing 
matenals 
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Exlsting asbestos documentation will be ublized wherever possible however, 
some areas of the interior and extenor of B111 will need to be inspected for both 
fnable and non-fnable asbestos This will include walls, floor and ceiling tiles, 
mfing matenals, adhesives, insulation, and remaining systemslequipment 
B111B was constructed in 1990 and IS assumed to contain all asbestos-free 
matenals Sampling will be conducted at the discretion of a CDPHE-certified 
asbestos inspector as well as verification of the B111 B status 
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2.0 DATA QUALITY OBJECTIVES 

This section defines the DQOs for RLC and PDS in preparation for release of the RFETS B1 1 1 Cluster Facilities 61 11 
and the Guard Post (B1 1 1 B) 

2.1 The Problem 

The nature and extent of radiological, chemlcal and physical hazards in 61 1 1 and B1 1 1 B are not known with sufficient 
confidence to allow free-release and re-use 

2.2 The Decision 

Have unrestricted-release cntena been met relative to potential chemical and radiological hazards? 

2 3. Inputs to the Decision 

The inputs to the decislon include the planned RLC and PDS survey and sampling data, histoncal information generated 
from prewous charactenzation activtties (e g , scoping charactenzation, etc ), and the applicable unrestncted-release 
cntena Specrfically, inputs to the demon Rlle inchde 

radidogtcal survey/scan measurements of all Impacted Class 3 areas of B1 1 1 , 
asbestos nspectm and sampling results, 
inspecton of fluorescent hght fixtures for PChntaming ballasts, 
quality assurance aspects of the data, including prectsion, accuracy, representativeness, completeness, and 
comparability (I e ,  the PARCC parameters), 
unrestncted release cntena (l-P73-HSP-18 10, Appendix I), 
40 CFR 761 (PCB regulattons) 
40 CFR 763 and 5 CCR 1001-10 (asbestos regulattons) 
6 CCR 1007-3, Parts 261 and 268 (hamrdous waste regulations) 
RFETS Occupattonal Safety and lndustnal Hygtene Program Manual, Chapter 28, Chronic Berylllium Disease 
Prevention Program 

Field measurement and laboratory analyss planned to assess radiological and chemical hazards are controlled by K-H 
Analytcal Sennces Dtvtsion through confradual requirements with onstte and offsite (radiochemistry) vendors All 
instrument sensittvittes are adequate for pfuduung results comparable to unrestricted-release action levels and 
compliance untt.1 DOT requrements 

2.4. Decision Boundaries 

Thmdimenstonal boundanes for defining the levels and extent of radioactive and chemical contaminabon are restncted 
to the intenor and extenor surfaces of the building, and do not include the underlying soil There are no temporal 
boundanes relabe to technical data qual@, hme constraints depend only on project schedule 

25. Decision Rules 

The fo lhng  are decision tules to be used dunng PDS 

If all radiological surveykcan measurements are below the surface contaminat~on thresholds provided in DOE Order 
5400 5, Radratron Pmt&mn offhe ME and Envrronment, the related area or volume of matenal is considered 
santtary waste and may be released WIUI no restnctrons 

8 
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If any radiological surveylscan measurement exceeds the surface contamination thresholds provided in DOE Order 
5400 5, the related area or volume of matenal must be remediated or dispositioned as radiological or mixed waste 

If decommissioning waste exhibits a charactenstic of a hazardous waste for metals, then the waste is classified as 
hazardous waste in accordance wth 6 CCR 1007-3, Parts 261 and 268 

For 61 11 , whlch wll be demolished, If PCBcontaining ballasts are identified, each ballast will be segregated as a 
separate waste stream If the 90% UCL of PCB concentration exceeds the action level of 50 ppm for bulk concrete, 
then the concrete must be managed as PCEwaste, otherwise, PCB contamination is not present For B111 B , 
whtch wll be released to commem, PCBcontaining ballasts that are leakrng must be identified and removed pnor 
to release as directed in PRO-673-EWQA-1, RFETS Polychlonnated Bqhenyls Management Plan, Environmental 
Compliance Guidance No 22, Managesnent of Fluorescent hgbt Ballasts, and 40 CFR 761 

If hydraulic liquid m i n  elevator equipment exceeds 50 mglL, the liquid will be managed as PCB-contaminated, 
othe~se,  the liquld IS not PChntaminated 

For asbestos, in accordance Hnth 40 CFR 763 and 5 CCR 1001-10, if any one sample of a sample set representing 
a homogeneous medium results in a postttve detecbon (I e , 4% by volume), then matenal is considered asbestos- 
containing matenal (ACM), 0th- the matenal is considered non-ACM 

2.6. Tolerable Limits on Decision Errors 

The number of survey pomts was determined as prescnbed by MARSSIM $5 5 2 3 and Appendix B of the Site-approved 
Pre-DemolrtrOn Survey plan fOrD&D Fac7heq Rev 0 (PDSP) An estimate of relative shift (V@) as two (2), coupled with 
a 5% acceptable error for alpha and beta, respectnrely, resulted in 15 random measurement locations per survey unit 

No stabsbcal basis IS necessary for potenbal non-radloactnre hazards, as histoncal and process knowledge indicates that 
the photographer fixer sdWn spill was cleaned up and no other hazardous chemicals were used, and visual 
inspecbons are based toward the most hkely areas or porbons to identify PCBs (ballasts) and asbestos 

2.7. Optimization of Plan Design 

Stabsblly based radldogtcal surveyng and sampling wll be conducted per the guidance in Section 5 5 of MARSSIM, 
the PDSP, 3-PRO-165RSP 16 02, contamnafm Monnonng Requrrements, and 3-PRO-165-RSP-16 03, Radrologcal 
Samplvrg of Budding M a  The locaton of radiological surveylsampling points will be delineated per the guidance 
provided in Secbon 5 5 of MARSSIM Raddoglcal field measurement methods and instrumentation wll be delineated 
per the gutdance in Sedm 6 of MARSSIM Radologtcal sampling and preparation for laboratory measurements will be 
delineated per the gutdance in Secton 7 of MARSSIM 

NoMadlological samples may be evaluated to ensure that enough samples were acquired to make RLC decisions 
Specifically, EPA WG-4 may be applled to metals and PCB results, asbestos samples are biased, based on ate 
inspecbons, and WG-4 does not apply 

Sediment samples immediately penpheral to the Building 11 1 boundanes will also be acquired to evaluate potential 
sources of non-fadtologlcal contamination, spectfically associated with the mechanical mom in the basement These 
samples wll be acquired as part ofthe stew monltonng plan, as they are outside of the building's D&D boundanes 
and do not directly impact project decrsKHls Results exceeding (RFCA) action levels for either TCLP metals, volatile 
organtcs or PCBs would indmte a potentmi contamnant source from Building I1 1, but would be evaluated relat~ve to 
other potenbal soum terms as well (depending on the structure of the drainage system) 

A Y 
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a 3.0 CHARACTERIZATION INSTRUCTION FOR 
RADIOLOGICAL SURVEYS 

The Building 11 1 Cluster wtll have raddogtcal characterizations performed pursuant to the MARSSIM, the PDSP, and 
appltcable RFETS Radiological Safety Practices (RSPs) RSPs governing the predemolition radiological 
charactenzation consist of the followtng 

0 

0 

0 

0 

0 

PRO-475-RSP-16 0 I, Radiological Survey/Sampling Package Design, 
Prepamtion, Control, Implementation and Closure 
PRO-476-RSP-I6 02, Rachological Surveys of Surfaces and Structures 
PRO4 77-RSP-16 03, Rad/ological Samples of Building Media 
PRO-478-RSP-76 04, Radiological Survey/Sample Data Analysis 
PRO-479-RSP-76 05, Radiological Survey/Sarnple Quality Control 

3 1 Background 

An histoncal assessment of Bill shows IrWe or no poterhal for having DOEcontrolled radiological contaminahon (I e , 
uranium (non-NORM), plutonium, a m u m ,  and thetr respective progeny) Constructed in the eariy 195O's, the facility 
was used as administratrve offices, Hnth a photographic development area operating in the north sechon of the 
basement An audltonum was added to the west wng of B1 1 1 in the late 1960's (the auditonum underwent extensive 
remodehng in 1988) No laboratones were located in the building, and weapons produchon achvities never occurred in 
Bill Based on this histoncal assessment, B111 Cluster was inittally classified as a Type 1 Building (MARSSIM - 
Impacted Class 3 and Non-Impacted for certain intenor areas (as stated above 6 feet), since all areas of the structure are 
not expected to contain any residual radloactnnty from DOE-controlled radioachve matenals 

The lack of historical radtologlcal survey data and the (remote) potenbal for an undocumented introduction of DOE- 
controlled radioactive matenals into B111 requires the performance of a predemolition radiological characterization 

' e 
3.2 Survey Breakdown Structure 

The Building 11 1 Cluster consists of B111 and a small guard post (B1 1 1 B) The B1 1 1 B guard post (DOE Property 
Number 00055634-00) is a portable, "Steel Box" structure that is botted to the sidewalk on the north-west side of Building 
11 1 The guard shack IS salvageable property and wll be surveyed and released from radiological controls under the 3- 
PRO-741-RSP-09 01, Unrestncfed Release of h p d y ,  Mafenal, Equipment and Waste The shack will be unbolted, 
removed, and transported for dsposaon at the RFETS Property, Utilization & Disposal facility The main area of B1 1 1 
is two stones w& a basement. The attached west wmg of B I  11 is a single story structure with a large auditonum 
addm attached to the far-west slde of the buiMing The B1 1 1 Cluster w11I be dlvided into six survey areas 

A -the entire basement area (including the east stairwell exit from photography) 

0 B -the entire first Roor of Bill 

0 C -the emre second floor of Bill 

0 D - stairwells located on the east-& of the man building (by exit doors 5 & 7) 

0 E - the entire roof of Bill 

F - extenor walls of B111 a 
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Mechanical Area (south) 71 8 

These survey areas are broken down further into 13 survey units based pnmanly on similar charactensbcs and 
contaminabon potenbals Survey unit desgnabons are shown in the attached floor-plan maps (Attachments la, 1 b & IC) 
and are descnbed in Table 3-1 

Unit 11 1-B-004 

Unit 111-8005 

Unit 11 1-&006 

Table 3-1: B111 CLUSTER SURVEY 
BREAKDOWN STRUCTURE 

West Wing 632 

Man Bldg -South 558 

Main Bkla -North 642 

, #  

Survey Area A (8asement) 

l ImDacted Class 3 I 

Untt 1 1  I-A-001 I Photography Area (north) I 414 

Suwey Area D (Stairneb) 

Untt 111-DO09 
UIH~ 111-0410 

~ ~~ 

Starwell (Ooor No 7) 
Stairwell (Door No 5) 

c 100 

c 100 

Unit 1 1  1-B-003 I AuditonumArea I 262 

Unit 11 1-E41 I I Roof 2,146 

I Suwey Area C (Second 
Floor) 

SuweyAreaF (Extenor 
Walls) 

Untt 111-F-012 

I 600 

Main M a  Extenor Walk 1.229 

Unit 11 1-GOO8 I 507 

Unit 1 1  1-F-013 West Wing Extenor Walls 579 

I 1 survey Area E (Mil Roof) 

Survey Untt 
Classification 

Impacted Class 3 

Impacted Class 3 I 
Impacted Class 3 I 
Impacted Class 3 I 

Impacted Class 3 1 
Impacted Class 3 I 

Impacted Class 3 

Impacted Class 3 

Impacted Class 3 

Impacted Class 3 I 
0 

0 

floor areas are approximated from floorplan drawings Actual areas on survey unit maps wll be to scale 
All intenor areas above the Wght of 6 feet are dassified as Non-Impacted 
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3 3 Radiological Survey and Sampling Methodology 

The radiologcat contaminants of concern for the purposes of surveys and sampling are determined to be uranium, 
plutonium and arnencium For the purposes of this predemolition radiological characterization, the more restnctive 
transuranic release limits required in DOE Order 5400 5 and as listed in Table 7-1 of the Site PDSP will be applied 

Radiological Engineenng has determined that use of the more restnctive transuranic release limits precludes the need 
for beta-gamma measurements for this predemolitton radiological charactenzation Beta-gamma measurements are 
unnecessary based on the fact that for matenals contaminated with plutonium, uranium, or mixtures of both, the alpha 
acttwty release limit is more restncttve than the uranium and beta-gamma emitter release limits required by DOE Order 
5400 5 Therefore, alpha scans and contaminatton surveys will be used to assess the radiological contamination in the 
Bl1 1 Cluster 

A Survey Package and Data Summary wdl be produced for each survey unit Survey packages will contain a cover 
sheet, surveyhmpling instnrcbon form, total surface act~wty data sheet, removable contamination data sheet, 
instrument sheet, investtgatton forms, slgnature sheets, and other required documentation as prescnbed in the PDSP 
(Rev 0) 

Survey maps wll be developed to accurately define the boundanes of each survey unit and to document specific 
measurement locattons Measurement locabons Hnfl be clearly identified to prowde a method of referencing survey 
results to surveylsample locations All survey untts are designated Impacted Class 3 or as Non-Impacted above 6 feet of 
intenor walls, so specrfic sumy points in each survey unit will be established on a random basis and will include both the 
Impacted Class 3 and the Non-Impacted areas These randomly generated survey points wll be determined in 
accordance Hnth PRO-475RSP-16 01, Raddogtcd Sumy/Sarnpling Package Design, Preparation, Control, 
Implementaim, and CIaSure 

3.31 SurfaceScans 

Surface scan coverage for each survey unit wll be a minimum of 10 percent (1 0 %) of the Impacted Class 3 areas only, 
as listed in Appendix A, Table A-1 of the PDSP Surface scanning for alpha activtty will be biased towards areas of 
suspected contaminabon such as catpet surfaces, Roonng, comer areas, lower walls, and window ledges If extensive 
contamnabon IS bng found on lower areas of the survey unit, scans should be performed on the upper surfaces of the 
survey unh Due to Its tadgravel surface ccmtmt~on, the roof of the B1 1 1 structure does not lend itself towards 
radiologicai scanrung For thfs survey unit, scanning wll be biased towards areas that are more easily scanned, such as 
VenttiatJon ducbng, HVAC system component exbms, and other 'non-gravel" areas Survey unit maps of the roof wll 
denote these areas, and the survey una package forthe roof will instruct the survey technicians to focus attention on 
these survey-ak areas Flgure 3 1 shows the methodology to be used for performing alpha scan surveys 

If an area of elevated actnnty is identdkd dunng the scan of a survey unit, an invesbgation will be performed to confirm 
the presem;e of elevated act~wty If elevated actMty IS confirmed, the locabon of interest shall be marked, and surface 
acttvQ measurements for total and m v a b k  actnnty shall be performed at that locatton Figure 3 2 shows the 
invesbgabon methodology to be used for performing an invesbgation 

Note that rnwsbgatm locat~~ns wll be in addltion to the randomly prescnbed number of measurements for that survey 
unk This addmnal measurement location WU not be included in the survey unit statistical test Rather, it will be 
compared directly to the appltcable DCGLum: (for 100 Cmz ) and the DCGLw (for average over m2) 
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0 Figure 3 1 Alpha Scanning Methodology (using a DP6 probe) 
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Figure 3 2 Investigahon Method for Elevated Alpha Scan Reading (DP6 Probe) 
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3 3 2 Surface Activity Measurements 

Total and removable surface acbvity measurements shall be collected at random measurement locations Both the 
Impacted Class 3 and the Non-Impacted areas wrll be included in the randomly selected survey locations The minimurn 
total surface acttvity and removable surface acttvity readings required for each survey unit shall be 15 measurements 
(I e ,  15 total activity measurements and 15 removable actrvity measurements) This minimum number of measurements 
was determined using the Total Surface Act~vtty Measurement Calculation Worksheet presented in Appendix B of the 
PDSP Survey points wll be randomly generated and may fall on any surface area of the survey unit (e g , floors, walls, 
ceilings, etc ) 

If any randomly generated sutvey point falls on a carpeted floor, an adequate area of the carpet shall be radiologically 
scanned, cut and removed Radlological measurements (total activity and removable actrvity) on the floonng below the 
carpeted surface wll be documented on the appropnate foms 

The Radiological Control Technetan (RCT) will obtain 100 cm2 total alpha direct measurements (and an accompanying 
local area background measurement) at each labeled measurement locatton per 3-PRO-165-RSP 16 02, Contamination 
Monrtonng Regu~mments The RCT will record the results of each measurement on the applicable survey unit's Total 
Surface Actr/rtyData Sheet 

The RCT will obtain 100 cm* removable alpha measurements (smears) at each labeled measurement location per 3- 
PRO-165-RSP 16 02, Contammabun Mmdomg Regumments The RCT shall record the results of each measurement 
on the applicable survey u n ~ s  Removable Contm/n&n Data Sheet 

3 3 3 Surface Media Sampling 

Based on the radiologically 'benrgn" nature of the B1 1 1 Cluster, surface media sampling is not antrcipated for any of the 
identified survey untts (surface media samples are typically not required for Class 3 survey units) 

The only survey untt assessed for media sampling was the roof of B111 Review of B111 histoncal documents showed a 
total re-mfing occurred in the eady 1970's The ongmal roofing consisted of butyl rubber covenng over1 5-inches of 
mineral-fiber insulabn As stated in the rewwed plan (RFETS DWG No 19519-1,19520-1 through 19520-5, and 
19521-1 through 19521-5), 'All roofing matenal and msulatton, flashing, cants, etc shall be removed from the roof" 
Therefore, any potenbally impacted mfing matend from RFETS histoncal releases (e g , the 1969 fire) was removed 
and replaced wtth new matenals Ths infwmatton, comkned with the Impacted Class 3 MARSSIM classification, 
precludes the need for surface meda samplmg 

If elevated readings (due to DOE-added radionuclides) are found dunng the radiological charactenzation of the roof, 
surface media samples may be collected and analyzed as descnbed in the PDSP (Rev 0) and the applicable RSPs 
Samples are normally collected at the totaVremovabk surface activity measurement locations of interest (I e , areas of 
elevated act~vity) If at all passible, the slze (W mass) of the sample should be minimized to avoid skewing the pCilg to 
dpmllOO cm* conve~ston (required Q compare media sample results against DOE 5400 5 release cntena) The ideal 
sample size IS 100 square centrmeters or approxtmately 5 - 10 grams of matenal, whichever is possible 

3.4 Radiological Survey QC Requirements 

Quaiw assurance (QA) and quality control (QC) requirements as presented in the PDSP and RSP-16 05, Radiological 
SunleyBmple Quddy Control will be implemented dunng the predemolition radiological charactenzation to collect 
informahon necessary to evaluate the sumy resub 
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To establish the overall precision, or reproducibility of surveys, duplicate measurements shall be performed As listed in 
the PDSP, the minimum number of required QC total surface activity surveys are as follows 

“Greater than or equal to 5% of the direct measurement surveys shall be repeated, and a quantitative 
assessment shall be performed where acceptance of the companson is constituted by either (1) both results are 
c DCGL or (2) there is less than 20% difference between the two duplicate measurements ” 

Removable activlty measurements do not require duplicate QC measurement companson 

The duplicate total surface actiwty measurements shall be either random or, if biased, biased towards areas with higher 
contamination potenbal (e g , floors, drainage areas, ledges, etc ) 

As stated, the minimum number of total surface activity measurements for an Impacted Class 3 survey unit is 15 Using 
the aforemenbned QC requirements, a minimum of two (2) total surface activity QC measurements per survey unit is 
antiupated These QC measurements should be performed with a different survey instrument (if possible) and by a 
different techniaan than the person who performed the n&al survey Forms within each survey package shall 
accommodate and easily distinguish QC measurements, and the Data Summary calculation sheets will compare the 
measurements as well 

3.5 Summary 

Radiological Engineenng has determined the B111 Cluster to consist of six survey areas (A - F), with thirteen (1 3) 
indivtdual survey units The histoncal assessment of the B111 Cluster suggests little or no potenbal for radiological 
contaminabon All survey unlts are classified as ‘Impacted Class 3” and may have Non-Impacted intenor areas above 6 
feet included See Table 3-1 of this document for details on individual survey areas and their respective survey units 

Appendix A of the RFETS PDSP (MAN-127-PDSP, Rev 0) lists a 10 % minimum scanning frequency for all Impacted 
Class 3 survey units Scans will be blased towards areas traditionally found to contain contamination (e g , floors, 
carpebng, lower walls) 

As prescnbed in Appendix B of the PDSP, the default values to be utilized when minimal charactenzation is available in 
an Impacted Class 3 sunrey unit are as follows 

0 

0 

Minimum of 15 Total Surface Acbvity measurements for each survey unit 
Minimum of 15 Removable Surface Acbvity measurements for each survey unit 

Wherever a randomly-generated sample point faUs on a carpeted area, an adequate area of carpebng will be removed 
and radrological surveys will be performed on the flooring surface 

Total surface act~vity measurements (and an accompanying removable surface acbvlty measurement) will be performed 
under any carpeted areas 

Radiological Engineenng does not antxipate the need for media samples to be collected in any of the survey units 
Surface media samples are typically not required for Class 3 survey units However, surface media sampling will be 
performed if deemed necessary based on data collected dunng Bill Cluster pre-demolibon radiological 
charactenzation 
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Based on this pre-demolition radiologcal assessment, the following number of measurements are anticipated 

13 Survey Units * 15 TSA Measurements / Unit = 195 TSA Measurements 

13 Survey Units * 15 Removable Activity Measurements / Unit = 195 Removable Measurements 

13 Survey Units * 2 TSA (QC) Measurements / Unit = 26 TSA (QC) Measurements 

Total Number of Raho/cgca/ Measurements I 416 I 
This estrmate does not include the need to further charactenzelinvestigate areas wtth elevated actrvihes, and does not 
anticipate the need for surface media sampling to occur in any of the Impacted Class 3 survey units descnbed in Table 
3- 1 
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4 o CHARACTERIZATION INSTRUCTION FOR 
NON-RADIOLOGICAL INSPECTION AND SAMPLING 

4 1 RCRA Metals and Volatile organics 

Process knowledge reveals releases of photographic fixer solution, containing silver and other metals, in the B1 1 1 
basement Documentation indicates that the spills were cleaned up, however, cleanup venficatron data could not be 
specifically identified, and there is a potential for heavy metal concentrations in the concrete which may exceed the 
RCRA maximum concentrations for toxicity characteristic According to histoncal and process knowledge, no other 
RCRA-regulated chemicals were used or stored in B1 11 or B1 1 1 B (D&D Facildy Characfenzafion lnfervrew Checklist 
and Fachfy Checklrsf) Three concrete cores (and one duplicate) from the floor in Room #7 will be taken to venv that 
cleanup was adequate in accordance Mh PR0487-MPCR Metals and PCB Characfenzaf/on Procedure Sediment 
samples, and one water, immediately penpheral to the Building 11 1 boundaries will be evaluated for both metals and 
volatrle organlcs These samples mll be acquired as part of the Sitewide Monitonng Plan, as they are outside the 
buildings D&D boundanes However, any results exceeding RFCA actron levels would indicate a potenhal source from 
Building 11 1 and would be further evaluated 

The only potentral organlc contaminant IdenW in the building was glycol, which was used to protect water systems 
from freezing All pipes containing glycol were dratned and managed accordingly (water treatment at the Building 995) 
Radiators W i n  the budding that contain glycol mIJ be dmned separately during demolition of the building 

Sampling for lead in pant is not required Enwmnmental Waste Compliance Guidance #27, Lead-based Pard (LBP) and 
Lead-based pant bbm Disposal, states that LBP debns generated outside of currently idenhfied high contamination 
areas shall be managed as non-hazardous (sold) wastes, and additional analysts for charactenstics of hazardous waste 
denved from LBP is not a requirement for disposal Therefore, analysis of the lead content of paint in the Cluster is 
unnecessaly and wll not be conducted 

4 2  Beryllium 

Sampling for beryllium is not required, however ten swipe samples wll be taken to confirm the histoncal evidence that 
B111 is not impacted by beryllium There 1s no record of beryllium operations or storage having been conducted in B1 1 1 
and B1 1 1 B (D&D facllrty Charadenzafnm lntervrew Checkkt and facildy Checklrsf, and the CBDPP List of Known 
Berylliom Areas) Addibnally, several administrative work areas, representatrve of conditions at Building 11 1 , were 
prewusly sampled for betyllium, and no beiylliurn amtaminahon was detected greater than the applicable action level 
(0 2 pgI100 cm2) 

4 3  PCBs 

Several areas wrthin the B111 Cluster must be evaluated for PCBs The buildings contain fluorescent light ballasts that 
may contain PCBs All fluorescent llghf fixtures vnll be inspected to identify PCB ballasts PCB ballasts will be identrfied 
based on factors such as labeling (e g , PCB-contaming and non-PCB-containing), manufacturer, and date of 
manufactunng All ballasts that do not indlcate non-PCBcontaining will be assumed to be PCBantaining PCB 
containing ballasts wrll need to be disposed of as described in Environmental I Waste Compliance Guidance No 27, 
Management of f/uomscent bght Bd/& 

The concrete pad under Transformer 11 1-1 and the secondary containment was covered with pea gravel at one time 
(since removed) and the pad is belleved to have been exposed to undetermined amounts of PCB dielectnc oil in the 
past Three concrete core samples (and 1 duplicate) wtll be taken in accordance with PRO-487-MPCR Metals and PCB 
Chamfenzatm P W u m  from the secondary containment of Transformer 1 1 1-1 and analyzed using SW-846 Method 
8082 There IS no need to sample the Transfotmer 11 1-1 dielectnc oil PCB oils were flushed from the transformer in 
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1986 In 1991, the total PCB concentrabon in the transformer oil was only 5 5 ppm, and PCBs on swipe samples (13) 
from the extenor of the transformer were not detectable 

Building personnel and other sources of information suggest that the hydraulic fluid used in the elevator lift system 
located on the East side of B i l l  may also contain PCBs, and therefore will require charactenzation sampling for proper 
disposltton A total of one sample from the hydraulic reservoir will be taken in accordance with PRO-488-BLCR and 
analyzed for PCBs using SW-846 Method 8082 Addibonal samples will be taken as part of the Sitewide Monitonng Plan 
from sedimentslsludges in drain systems adjacent to the Building 

4 4  Asbestos 

The existmg asbestos report for B111 wdl be revtewed for completeness and the data utilized wherever possible 
Addtbonal samples will be taken as necessary A CDPHE-certified asbestos inspector will complete the evaluation in 
accordance v& PRO-563-ACPR Asbesfos characfenzatroon Procedure Revrsron 0 Asbestos will be differentrated as 
fnable and non-fnable Potenbal asbestoscontaining matenal will be identrfied for sampling at the discretion of the 
CDPHEcerbfied asbestos inspector Samples of matenals will be taken using a WondermakerTM, razor knife, or similar 
approprrate sampling tool All bulk samples collected will be analyzed utilizing EPA 6001M4-82020, December 1982 
lntenm Method for the Deteczlon dAsbestas in Bulk lnsulahon Samples by an NVLAP-accredited laboratory The 
inspector w~ll also venfiy the assumpbn that B1 1 1 B IS asbestos-free 
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5.0 Summary 

Existing data on hazards associated with the B1 1 1 Cluster are insufficient to address the applicable DQO decision rules 
Additional radiologlcal and non-radiological measurements and sampling are necessary Individual Survey Unit 
Packages wll be developed and included as an appendix to the implementrng work control document for the actwities 
included in this Charactenzatron Package 
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